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(57) Abstract 

The invention relates to a device for receiving, 
storing and displaying television images. The device 
comprises buffer means (2) for storing television 
images. Television images having a first frame 
frequency are received at an input (4). Television 
images having a second frame frequency are supplied 
at an output (6). The buffer means are adapted to 
store and read television images. A number of X 
consecutive television images stored in the buffer 
means lies between a television image read at a 
given instant from the buffer means and a television 
image stored at substantially the same instant. In 
a first state, X increases with time. In a second 
state, X decreases with time. The device further 
comprises control means (12) for generating a first 
control signal (14) for b ringing the device from the 
first to the second state, and a second control signal 
(16) for bringing the device from the second to the 
first state. Said device provides the possibility of 
starting to watch television images simultaneously at 
the instant of their reception, while television images 
received at a later instant and not yet displayed, for 
example a block of commercials, can be watched in 
an accelerated manner. 



24 



4 I 



14. 



16- 



-12 



-22 
26 



I 20 



it 



18 



T 

2 



): <WO 99225 13A2_I_> 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BE Belgium 

BF Burkina Faso 

BG Bulgaria 

BJ Benin 

BR Brazil 

BY Belarus 

CA Canada 

CF Central African Republic 

CG Congo 

CH Switzerland 

CI Cote d'lvoire 

CM Cameroon 

CN China 

CU Cuba 

CZ Czech Republic 

DE Germany 

DK Denmark 

EE Estonia 



ES 

FI 

FR 

GA 

GB 

GE 

GH 

GN 

GR 

HU 

IE 

IL 

IS 

IT 



KG 
KP 

KR 
KZ 
LC 
U 
LK 
LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 



Kenya 
Kyrgyzstan 
Democratic People's 
Republic of Korea 
Republic of Korea 
Kazakstan 
Saint Lucia 
Liechtenstein 
Sri Lanka 
Liberia 



LS 

LT 

LU 

LV 

MC 

MD 

MG 

MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

NO 

NZ 

PL 

PT 

RO 

RU 

SD 

SE 

SG 



Lesotho 

Lithuania 

Luxembourg 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 
Sudan 
Sweden 
Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZW 


Zimbabwe 



BNSDOCID: <WO 992251 3A2 I > 



PCT/IB98/01595 

WO 99/22513 l 

Device for receiving, displaying and simultaneously recording television images via a buffer. 



The invention relates to a device for receiving and displaying television 
images, comprising buffer means for storing television images. The invention also relates to 
a television apparatus provided with such a device. 

5 A device of the type described in the opening paragraph is known from 

EP-B-0 375 764. The known device is intended for rapidly skipping commercials. If a user 
wants to watch a television program in such a way that he can skip the commercials in the 
television program, a number of minutes of the television program corresponding 
approximately to the expected total period of time of the commercials must first be stored in 
10 the buffer means. Subsequently, the device can be switched to a combined recording and 
display state at which the television images are read at the "normal" rate so that the user can 
only then watch the television program. When the user watches a commercial during display, 
he can switch the device to a state at which the television images are read from the buffer 
means in an accelerated way. At the end of the commercials, the user can again switch the 
15 device to the previously mentioned combined recording and display state. By watching the 
commercials in an accelerated way, the period of time of an interruption in a program 
comprising commercials will be reduced. 

It is an object of the invention to provide a device having a more user- 
20 friendly facility of rapidly skipping the commercials in a television program. 

To this end, the device according to the invention is characterized in that 
the buffer means are adapted to receive television images at a first frame frequency and to 
supply television images at a second frame frequency, a quantity X being defined as being X 
equal to the number of consecutive television images, stored in the buffer means, between an 
25 image read from the buffer means at a given instant and an image written at substantially the 
same instant, in that X increases with time in the first state and decreases with time in the 
second state, and in that the device comprises control means for generating a first control 
signal for bringing the device from the first to the second state, and a second control signal 
for bringing the device from the second to the first state. 
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The invention provides a device in which it is no longer necessary to store 
a number of minutes of the television program corresponding to the period of time of the 
commercials to be expected in the television program into the buffer means and subsequently 
start watching the television program. The invention provides the possibility of watching 
5 these commercials simultaneously with the reception of the beginning of the television 
program. To be able to skip the expected commercials rapidly, a slightly larger number of 
television images are stored in the buffer means per unit of time in a first state as compared 
with the number of television images read, so that at the instant when a block of commercials 
in a program is displayed and watched by the user, this block is approximately entirely 
10 stored in the buffer means. The user can now switch the device to a second state so that the 
block of commercials is skipped in an accelerated way. In order that the user can continue 
watching the program, he will then switch the device to the first state again. 

The device according to the invention has the extra advantage that the 
buffer means may be smaller because they should only comprise approximately the size of 
15 one inserted block of commercials. 

A first embodiment of the device according to the invention is 
characterized in that the buffer means are adapted to store television images received at the 
input of the buffer means at the first frame frequency and to read television images stored in 
the buffer means at the second frame frequency and supply said images at the output, 
20 wherein the first frame frequency is larger than the second frame frequency, the buffer 

means, in the first state, being adapted as a FIFO and, in the second state, being adapted to 
supply each time N television images of successive groups of M consecutive television' 
images stored in the buffer means at the output of said buffer means, N and M being positive 
integers , and chosen to be such that X decreases with time. In this embodiment, the value of 
25 the first frame frequency at the input of the buffer means in the first state is equal to the 
value of the first frame frequency in the second state. The values of the second frame 
frequency at the output of the buffer means are equal to each other in the first and the second 
state. This has the advantage that the device does not need to be further adapted as far as 
possible pre-processing and post-processing means for switching from the first to the second 
30 state, or vice versa, are concerned. In the first state, all received television images are 
displayed at the output in the same order. In the second state, a part of the received 
television images is displayed at the output of the buffer means. Normally, the first frame 
frequency will be 25 Hz. This means that, in this embodiment, the display tube connected to 
the output must be capable of displaying television images at the lower, second frame 
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frequency which is, for example 22 Hz. 

A second embodiment of the device according to the invention is 
characterized in that the buffer means are of the FIFO type and are adapted to store 
television images received at the input of the buffer means at the first frame frequency, and. 

5 to read television images stored in the buffer means at the second frame frequency and 

supply them at the output, the second frame frequency in the first state being smaller than the 
first frame frequency, and the second frame frequency in the second state being larger than 
the first frame frequency. In this embodiment, all received and stored television images are 
supplied at the output of the buffer means in the first and the second state. In this 

10 embodiment, the frame frequency at the output of the buffer means is, for example, 25 Hz in 
the first state and, for example, 100 Hz in the second state. In this embodiment, the image- 
processing means in the device subsequent to the buffer means should be capable of 

processing television images at both frame frequencies. 

A third embodiment of the device according to the invention is 

15 characterized in that the buffer means are adapted to receive and supply television images at 
the first frame frequency at their input and output, respectively, said buffer means, in the 
first state, being adapted to supply each received television image at least once and a part of 
the received television images more than once at the output of said buffer means. In this 
embodiment, the frame frequencies at the input and output of the buffer means are equal and 

20 do not differ in the first and the second state. This has the advantage that the device in 
accordance with the third embodiment can be used in a standard television apparatus in 
which no costly adaptations are necessary. In the first state, all received television images are 
displayed at the output once or several times in the same sequence. The television images can 
be stored in, or read from the buffer means several times and supplied from the output. In 

25 the second state, a part of the received and stored television images is displayed at the output 

of the buffer means. 

Further embodiments and advantages of the device according to the 

invention are described in the dependent claims. 

These and other aspects of the invention are apparent from and will be 
30 elucidated with reference to the embodiments described hereinafter. 



In the drawings: 

Fig. 1 is a block diagram of a first embodiment of the device according 



WO 99/22513 4 ' PCT/IB98/blS95 

the invention, 

Fig. 2 shows a graph in which the reception time is plotted versus the 
supply tinie of television images when using a device according to the invention, 

Fig. 3 shows diagrammatically the instants of recording and supplying 
5 television images with respect to time in the first state according to the invention. 

Fig. 4 shows diagrammatically the instants of recording and supplying 
television images with respect to time in the second state according to the invention, 

Fig. 5 is a block diagram of a second embodiment of the device according 
to the invention, provided with conversion means, 
10 Fig. 6 is a block diagram of a third embodiment of the device according 

to the invention, provided with detection means. 

Fig. 1 is a block diagram of a first embodiment of a device according to 
the invention. The device comprises buffer means 2 for storing television images, an input 4 

15 for receiving television images and storing these images at a first frame frequency f„ and an 
output 6 for supplying television images at a second frame frequency f 2 . For storing the 
television images at the first frame frequency, a first clock signal corresponding to this 
frequency is applied to a "load" clock input via a terminal 8. For reading the television 
images at the second frame frequency, a second clock signal corresponding. to this frame 

20 frequency is applied to a "read" clock input via a terminal 10. The first clock signal may be 
derived from, for example, the incoming television images. The second clock signal is 
generated by a clock generator (not shown). Control means 12 are provided for generating a 
first control signal 14 which brings the buffer means 2 from a first to a second state, and a 
second control signal 16 which brings the buffer means from the second to the first state. 

25 The output 6 of the device is coupled to a display unit 18 for visualizing the television 
images. 

The buffer 2 has a memory 20 for storing television images, with an input 
coupled to the input 4 of the buffer 2 and an output coupled to the output 6 of the buffer. 
Moreover, the buffer 2 comprises an address generator 22 which is adapted to generate a 
30 first address signal 24 and a second address signal 26, both of which are applied to the 
memory 20. 

The memory 20 is divided into locations. Each location may comprise a 
television image and has its own address. The television images are received at the input 4 of 
the buffer 2. A television image at the input is clocked by means of the first clock signal 8 
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and subsequently stored at the location indicated by the first address signal 24. When the 
frequency of the received television images is equal to the first frame frequency of, for 
example, 25 Hz, each television image will be stored once in the memory 20. However, if 
the first frame frequency is larger than the frequency of the received television images, then 
5 there are television images which are stored more than once in the memory 20. By means of 
the second clock signal 10, a television image which is stored at the location indicated by the 
second address signal 26 is read from the memory 20 and applied to the output 6 of the 
buffer 2. The memory 20 preferably consists of a magnetic disc or a semiconductor memory. 

10 In a first embodiment, the address generator 22 comprises a first and a 

second address register. The first address register supplies the first address signal 24, and the 
second address register supplies the second address signal 26. The address registers are 
adapted to address the memory 20 cyclically so that an address register which would 
comprise a value outside the range of the memory 20 would get the value corresponding to 

15 the location at the beginning of the memory 20. When the device is switched on, the address 
registers get an equal value which corresponds to, for example, the first location in the 
memory 20. At each clock pulse of the first clock signal 8, the first address register gets the 
value which corresponds to the next location in the memory 20. At each clock pulse of the 
second clock signal 10, the second address register gets the value which corresponds to the 

20 next location in the memory 20. Since, in the first state, the first frame frequency of, for 
example, 25 Hz is larger than the second frame frequency of, for example, 22 Hz, the first 
address register will address the locations in the memory 20 more rapidly than the second 
address register. It has been found that the delayed readout and display of television images, 
at which a ratio of 25:X is used for the first and the second frame frequency, with X being 

25 in the range between 20 and 25, is not experienced as a disturbance. The number of 
locations, hence the number of stored television images in the memory 20 between the 
location indicated by the first address signal 24 and the location indicated by the second 
address signal 26, will increase with time in this state. Since, in the second state, the second 
frame frequency is larger than the first frame frequency of, for example, 100 Hz, the second 

30 address register will address consecutive locations in the memory 20 more rapidly than the 
first address register. The number of television images stored in the memory 20 between the 
location indicated by the first address signal 24 and the second address signal 26 will 
decrease with time in this state. When in this embodiment the first frame frequency is larger 
than the frame frequency at which television images are received at the input of the device, 
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for example, 28 Hz with respect to 25 Hz, a number of television images will be stored at 
two locations in the buffer. If the second frame frequency in the first state is substantially 
equal to the frame frequency of the television images at the input of the device, then the 
number of locations in the memory 20 between the location indicated by the first address 
5 signal 24 and the location indicated by the second address signal 26 will also increase with 
time in this state. In a device provided with this embodiment of the address generator 22, a 
coupled display unit 18 should be capable of processing the supplied television images at the 
low, second frame frequency of, for example, 22 Hz in the first state as well as at the high, 
second frame frequency of, for example, 100 Hz in the second state. 
10 In a second embodiment of the address generator 22, this generator 

operates in the first state similarly as in the first embodiment. In the second state, the second 
address register skips a number of locations in the memory 20 at each clock pulse of the 
second clock signal 10, such that each time N locations of M consecutive locations in the 
memory 20 are addressed. In this case, N and M are positive integers and chosen to be such 
15 that the number of television images stored in the buffer means decreases with time between 
a television image stored at a given instant and a television image read at substantially the 
same instant, while the frequency of the second clock signal 10 and hence the number of 
television images per second applied to the output 6 remains equal to that in the first state. 

In a third embodiment of the address generator 22, this generator differs 
20 from the first or second embodiment in that, in the first state, the second address register 
does not get the value corresponding to the next location in the memory 20 at each clock 
pulse of the second clock signal 10, but that the same value remains present in the address 
register at one or more clock pulses. For example, at 25 clock pulses, the second address 
register gets only 22 different values of consecutive locations in the memory 20. When the 
25 first clock signal is then substantially equal to the second clock signal, this embodiment 
results in a number of stored television images being supplied twice, with the effect that the 
television program in the first state is displayed in a slightly delayed manner, and the number 
of locations in the memory 20 between the location indicated by the first address signal 24 
and the location indicated by the second address signal 26 increases with time. 
30 Fig. 2 shows the relation between the instant of receiving a television 

image and displaying the same television image in accordance with the invention. The time 
of receiving r.t. is along the horizontal axis. The time of displaying d.t. is along the vertical 
axis. The straight line 100 is obtained when the instant of reception is equal to the instant of 
display. According to the invention, the received television images are increasingly delayed 
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with time in the first state. At the instant 0, the device is in the first state. The relation • 
between the time of receiving and displaying television images in the first state is denoted by 
the line section 102. The time between receiving and displaying a television image increases 
with time. At the instant A, the beginning of a block of commercials is received and stored 

5 in the buffer 2. The user will see this beginning at the later instant A'. The user then 
switches the device to the second state. When he sees the end of the block of commercials 
B\ he will switch the device to the first state again. The graph shows the ideal situation in 
which the instant of reception of the end of a block of commercials' approximately 
corresponds to the instant of display by the device. The relation between the time of 

10 receiving and displaying television images in the second state is denoted by the line section 
104. 

Fig. 3 shows diagrammatically, as a function of time, the instants of 
receiving television images at the input and their supply at the output, with the device being 
in the first state. Fig. 3a shows diagrammatically, as a function of time, the instants of 

15 receiving the television images at the input 4 of the buffer 2. Fig. 3b shows 

diagrammatically, as a function of time, the instants of supplying the television images at the 
output 6 of the buffer 2. The buffer 2 comprises a first or a second embodiment of the 
address generator 22. The scale on the time axis is equal in Figs. 3a and 3b. A television 
image b, is the first image received at the input 4 and is directly applied to the output 6. A 

20 subsequent television image ^ is received t, seconds later, in which t, = 1/f,. Television 
image b 2 is applied t 2 seconds after television image b, to the output 6, at which t 2 = l/f 2 . 
The time with which the received image b, is applied later to the output 6 by the buffer 
substantially corresponds to t 2 - t,. The time difference between the reception of a television 
image b P which is present P-l television images after the television image b, at the input 4, 

25 and the supply of television image bp at the output 6 substantially corresponds to (P-l)x(t 2 - 
t.) seconds. In the first state of the buffer 2, the time delay of the television images increases 
linearly with the number of received television images. Fig. 3c shows diagrammatically, as a 
function of time, the instants of supplying the television images at the output 6 of the buffer 
2. The buffer 2 comprises an address generator 22 in accordance with the third embodiment. 

30 The number of television images supplied per second at the output 6 is substantially equal to 
the number of television images received at the input 4. The buffer 2 is adapted to repeat the 
supply of the first television image at the output 6 each time from a group of 3 television 
images received at the input 4. In Fig. 3c, the images bl, M, b7, blO and bl3 are thus 
applied to the output 6 twice. 
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Fig. 4 shows diagrammatically, as a function of time, the instants of 
receiving television images at the input and their supply at the output, at which the device is 
in the second state and comprises an address generator 22 as described in the second 
embodiment. Fig. 4a shows diagrammatically, as a function of time, the instants of receiving 
5 the television images at the input 4 of the, buffer 2. Fig. 4b shows diagrammatically, as a 
function of time, the instants of supplying the television images at the output 6 of the buffer 
2. In this example, the first television image of each consecutive group consisting of 2 
television images is applied each time to the output 6 of the buffer 2. A television image b, 
is received at the input 4 and applied to the output 6 with a delay of d 3 . A television image 
10 b 3 is received 2 x t, seconds later at the input 4 of the buffer 2, in which t, = 1/f,. The 
television image b 3 is applied to the output 6 t 2 seconds after television image b„ in which t 2 
= l/f 2 . The time with which the received image b 3 is applied later to the output 6 by the 
buffer substantially corresponds to d 3 - (2 x t, - 1 2 ) seconds. The time delay of b 3 with respect 
to b, decreases by 2 x t, - 1 2 seconds. The time difference between the reception of a 
15 television image b P received P-l television images after the television image b, at the input 4, 
in which P is an odd number, and its supply to the output 6 substantially corresponds to d 3 - 
Vix(p-l)x(2 x t, - t 2 ) seconds. The time delay in the second state of the buffer decreases 
linearly with the number of received television images. 

The decrease of the time delay when N television images of consecutive 
20 groups of M television images are each time applied to the output substantially corresponds 
for each M received television image to M x t, - N x t 2 seconds. Fig. 4 shows an example in 
which M = 2 and N = 1. 

Fig. 5 is a block diagram of a second embodiment of the device according 
to the invention, provided with conversion means. The device comprises a buffer 2 for 
25 storing television images, and has an input 4 for receiving television images and storing them 
at a first frame frequency f„ and an output 6 for supplying television images at a second 
frame frequency f 2 . For storing the television images at the first frame frequency, a first 
clock signal, which corresponds to this frequency, is applied to a "load" clock input of the 
buffer 2 via a terminal 8. For reading the television images at the second frame frequency, a 
30 second clock signal, which corresponds to the second frame frequency, is applied to a "read" 
clock input of the buffer 2 via a terminal 10. The control means 12 are provided to generate 
a first control signal 14 which brings the buffer 2 from a first to a second state, and a second 
control signal 16 which brings the buffer 2 from the second to the first state. Conversion 
means 30 are provided and have an input 32 which is coupled to an output 6 of the buffer 
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means 2 and an output 34 which is coupled to an output 36 of the device. The conversion 
means 30 are included to render the frame frequency of the television images at the output 
36 of the device substantially equal to the frame frequency at the input 4 of this device, 
namely 25 Hz, so that a standard television can be connected. To this end, the conversion 
5 means 30 are adapted to convert television images at a third frame frequency f 3 , received at 
the input 32, into television images at a fourth frame frequency f< for supply to the output 
34. Since the output 6 of the buffer 2 is coupled to the input 32 of the conversion means 30, 
the second frame frequency f 2 and the third frame frequency f 3 are equal. If the frame 
frequency at the input 4 of the device and the fourth frame frequency f 4 are substantially 
10 equal, namely 25 Hz, the device can be easily used in a standard television apparatus (not 
shown). At a first frame frequency of 25 Hz at the input 4 of the buffer means 2, and with 
the device in the first state, the second frame frequency at the output 6 of the buffer means 2 
and, coupled thereto, the third frame frequency at the input 32 of the conversion means 30 
will be lower, for example, 22 Hz, whereas the third frame frequency at the output 34 of the 
15 conversion means 30 is 25 Hz again. Consequently, more images are applied to the output 34 
of the conversion means 30 than are received at the input 32 of the conversion means 30. 

In a first embodiment of the conversion means 30, all television images 
received at the input 32 are applied at least once to the output 34, and a part of the received 
television images is applied to the output more than once. Thus, by supplying three television 
20 images twice of, for example, the 22 television images received every second at the input 32, 
25 television images can be applied every second to the output 34. 

A second embodiment of the conversion means 30 is adapted to determine 
an intermediate television image between two consecutive television images by means of 
interpolation techniques or motion estimation techniques/By applying both the received 
25 television images and the intermediate television images obtained by means of interpolation 
or motion estimation to the output 34, the fourth frame frequency at the output 34 is higher 
than the third frame frequency at the input 32. 

Fig. 6 is a block diagram of a third embodiment of the device according 
to the invention, provided with conversion means 30 and detection means 40. In the third 
30 embodiment, the sequence of conversion means 8 and buffer means 2 is interchanged with 
respect to the second embodiment shown in Fig. 5. Similarly as in the second embodiment, 
the conversion means 30 have for their object to render the frame frequency at the output 36 
of the device substantially equal to the frame frequency of the television images at the input 
of this device. Thus, when, for example, 25 television images per second are applied to the 
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input 32, the conversion means 30 will apply, for example 28 television images per second to 
their output 34 and to the input 4 of the buffer 2. In the first state of the device, the 
television images at 25 Hz will be read from the buffer 2 and applied to the output 36 of the 
device. As compared with the embodiment shown in Fig. 5, more television images per unit 
5 of time are stored in the buffer 2. For storing a block of commercials in the buffer 2, the 
buffer in Fig. 6 will have to be larger than the buffer 2 in Fig. 5. The sequence of, first, 
conversion means 30 and then the buffer 2 in Fig. 6 is advantageous when use is made of 
compression techniques, for example MPEG. These techniques already determined 
compressed television images by means of interpolation between received television images. 
10 By causing the decoder to compute more television images between two television images 
than is normally necessary in accordance with the standard, these extra images can be 
generated in a simple manner. In this case, the decoder has the function of a compressor and 
converter. For adding the conversion function to the decoder, a relatively small number of 
extra hardware is required as compared with the separate conversion function. The 
15 compressed television images from the conversion means 30 are now stored in the buffer 2 at 
the first frame frequency. The compressed images are applied at the second frame frequency 
to the output 6 of the buffer 2 and to a standard decompression means (not shown in Fig. 6). 
The compressor and the decompression means are preferably implemented in accordance 
with one of the available video encoder/decoder (codec) chip sets supporting preferably the 
20 H.261 video communication standard or the multimedia standards MPEG and JPEG. 

It is to be noted that, in all mentioned embodiments, the device is 
adapted, in the first state during display of the television images, to reproduce the associated 
sound "lip"-synchronously. 

The control means 12 shown in the block diagram of Fig. 1, 5 or 6 may 
25 be control means 12 to be operated by a user. In a first embodiment, the control means have 
one input means. It may be implemented as keys on a remote control unit or a keyboard. 
When the input means is used for the first time, the control means will generate the first 
control signal 14. When the input means is used a second time, the control means will 
generate the second control signal 16. At the subsequent use of the input means, the first and 
30 the second control signal will be cyclically generated by the control means. In a second 

embodiment, the control means have a first and a second input means. The input means may 
be implemented as keys on a remote control unit or a keyboard. Under the influence of the 
first input means, the first control signal 14 is generated by the control means 12 and, under 
the influence of the second input means, the second control signal 16 is generated by the 
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control means 12. 1 
The relation between the instant of receiving a television image and its 
display in accordance with the invention has been described hereinbefore with reference to 
Fig. 2. This Figure shows the ideal situation at which the instant B of receiving the last 

5 television image of a block of commercials is substantially equal to the instant B' of 

displaying this last television image. The parameter X is equal to the number of consecutive 
television images, stored in the buffer means, between an image read at a given instant from 
the buffer means and an image written substantially at the same instant. In said ideal 
situation, the user brings the device from the second to the first state at the instant when the 

10 value of X is equal to zero. To bring the device automatically from the second to the first 
state, the device is provided with detection means 40. In a first embodiment, the detection 
means are adapted to determine the value of X and have an output 42 which is coupled to the 
control means 12. When the value of X comes below a predetermined threshold value of, for 
example 1, the second control signal 16 is generated by the control means. Consequently, the 

15 device is brought from the second to the first state. The value of X and the previously 
determined threshold value can be compared both in the detection means 40 and in the 
control means 12. 

In a second embodiment, the detection means 40 are also adapted to detect 
the class of television images, for example, commercials, and to generate a first, second and 

20 third detection signal in dependence upon the detected class of television images. The first 
detection signal is generated when the detected class corresponds to a standard class or to a 
class specified by the user, such as commercials. The second detection signal is generated 
when the detected class does not correspond to the standard class or to the user-specified 
class. The third detection signal is generated when the detected class corresponds to a 

25 standard class or to a user-specified class and the value of X comes below a predetermined 

threshold value of, for example 1 . 

A first detection method of determining the class of television images 
makes use of the classification codes transmitted along with the television images, such as 
PDC codes. A second detection method makes use of codes which are transmitted 
30 simultaneously with the television images, but through a different transmission channel. A 
third detection method makes use of the absence or presence of one or more characteristic 
features of consecutive television images such as, for example a logo. Other detection 
methods based on one or more features of consecutive television images are mentioned in 
WO 94/16442. 
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The control means 12 are adapted to determine when a television image 
received at the input 38 of the device is applied to the output 36 of this device. This may be 
effected by adding a feature to the television image, , for example a time code, when it is 
stored in the buffer means 2, and by detecting this feature at the output 6 of the buffer 2. In 

5 another method, a value which is dependent oh the first and the second detection signal and 
the value of the first address register 24 are stored in a first and a second register, 
respectively, in the control means 12 at the instant when a selected television image is stored 
in the buffer 2. The contents of the second address register 26 are subsequently compared 
with the contents of the second register in the control means 12. At the instant when the 

10 value of the second address register 16 corresponds to the value of the second register in the 
control means 12, the selected television image is read from the buffer 2 and applied to the 
output 6. At this instant, the device can be brought to the first or the second state, dependent 
on the value of the first register or the associated first or second detection signal. Moreover, 
the control means 12 are adapted to generate a third control signal and a fourth control signal 

15 (not shown). Under the influence of the third control signal, the device is brought from the 
second state to a third state. Under the influence of the fourth control signal, the device is 
brought from the third state to the first state. In the third state, the buffer 2 is adapted to 
write television images and supply them in such a way that the number of television image 
stored in the buffer means between a television image stored at a given instant and a 

20 television image read at substantially the same instant remains equal with respect to time, for 
example 0. 

The following steps are performed when a program is interrupted by, for 
example, a block of commercials. The detection means 40 detect that the television images at 
the input 4 of the buffer 2 correspond to the class of commercials and generate the first 

25 detection signal. Under the influence of the first detection signal, the first television image of 
a block of commercials is selected or marked. The device can thereby determine when the 
first television image is applied to the output 6 of the buffer 2. At the instant when the first 
television image of a block of commercials is applied to the output 6, the first control signal 
14 is generated. The buffer 2 is now brought from the first to the second state. When the end 

30 of a block of commercials, or in other words, the continuation of the program is detected, 
the second detection signal is generated. Under the influence of the second detection signal, 
the last television image of the block of commercials is selected or marked. At the instant 
when the last television image of the block of commercials is applied to the output 6, the 
second control signal is generated. The buffer 2 is now brought from the second to the first 
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state. The same actions are repeated for a subsequent block of commercials. In this 
embodiment of the device, the block of commercials is watched in an accelerated manner. 
For example, at the instant when the first television image is applied to the output 6, an 
entire block of commercials can be skipped by loading the second address register in the 
address generator 22 with the location which is associated with the television image after the 
last television image of a block of commercials. 

At the instant when the device is in the second state and the value of X is 
smaller than a predetermined threshold value of, for example 0, the detection means 40 
generate the third detection signal. Under the influence of this third control signal, the 
control means 12 now bring the buffer 2 from the second to the third state. The part of the 
commercial block which is subsequently received is now supplied at approximately the same 
instant. After the commercial block has finished, the detection means 40 will generate the 
fourth detection signal, so that the control means 12 will bring the buffer 2 from the third to 
the first state. As of that instant, the number of television images stored in the buffer 2 will 
increase with time again and at least a part of the next block of commercials can be displayed 

in an accelerated manner. 

The sequence of buffer means 2 and conversion means 8 is used by way 
of example in Fig. 6 and may be changed. The detection means 40 may also be used in 
combination with all embodiments mentioned hereinbefore. 

The device may also comprise comparison means determining whether the 
value of X is larger than a second predetermined threshold value which is equal to, for 
example the maximum number of television images which the buffer 2 can comprise. The 
comparison means may be part of the control means 12 or the detection means 40. When the 
value of X is larger than the second predetermined threshold value, the device is brought 
from the first state to the third state. Consequently, television images which have not been 
read from the buffer 2, will never be overwritten by television images received at the input 
4. The user will switch the device from the third to the second state as soon as, for example 
a block of commercials is displayed. Consequently, the value of X will become smaller again 
than the second predetermined threshold value. Normally, the user will switch the device 
from the second state to the first state after the block of commercials. If the user should not 
do this, the device will be automatically switched from the second to the first state when X is 
smaller than the first threshold value. 

If the detection means 40 in the device is adapted to detect the class of 
television images, and if the device is in the third state, it will automatically be switched 
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from the third to the second state at the instant when, for example a block of commercials is 
shown. After the block of commercials has been read from the buffer, the device will be 
switched from the second state to the first state. 
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CLAIMS: 



j A device for receiving and displaying television images, comprising buffer 

means for storing television images, characterized in that the buffer means are adapted to 
receive television images at a first frame frequency and to supply television images at a 
second frame frequency, a quantity X being defined as being X equal to the number of 
5 consecutive television images, stored in the buffer means, between an image read from the 
buffer means at a given instant and an image written at substantially the same instant, in that 
X increases with time in the first state and decreases with time in the second state, and in 
that the device comprises control means for generating a first control signal for bringing the 
device from the first to the second state, and a second control signal for bringing the device 

10 from the second to the first state. 

2 . A device as claimed in claim 1, characterized in that the buffer means are 

adapted to store television images received at the input of the buffer means at the first frame 
frequency and to read television images stored in the buffer means at the second frame 
frequency and supply said images at the output, wherein the first frame frequency is larger 

15 than the second frame frequency/the buffer means, in the first state, being adapted as a 
FIFO and, in the second state, being adapted to supply each time N television images of 
successive groups of M consecutive television images stored in the buffer means at the output 
of said buffer means, N and M being positive integers and chosen to be such that X 
decreases with time. 

20 3. A device as claimed in claim 1 , characterized in that the buffer means are 

of the FIFO type and are adapted to store television images received at the input of the 
buffer means at the first frame frequency and to read television images stored in the buffer 
means at the second frame frequency and supply said images at the output, the second frame 
frequency in the first state being smaller than the first frame frequency, and the second frame 

25 frequency in the second state being larger than the first frame frequency. 

4 . a device as claimed in claim 1 / characterized in that the buffer means are 

adapted to receive and supply television images at the first frame frequency at their input and 
output, respectively, said buffer means, in the first state, being adapted to supply each 
received television image at least once and a part of the received television images more than 
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once at the output of said buffer means. 

5. A device as claimed in claim 1; 2 or 3, characterized in that the device 
comprises conversion means having an input and an output adapted to convert television 
images at a third frame frequency applied to the input into television images at a fourth 

5 frame frequency for supply to the output, the fourth frame frequency in the first state being 
substantially equal to the first frame frequency, and the second frame frequency being 
substantially equal to the third frame frequency. 

6. A device as claimed in claim 5, characterized in that the output of the 
buffer means is coupled to the input of the conversion means. 

10 7. A device as claimed in claim 5, characterized in that the output of the 

conversion means is coupled to the input of the buffer means. 

g a device as claimed in any one of the preceding claims, characterized in 

that the buffer means comprise a magnetic disc. 

9 a device as claimed in any one of the preceding claims, characterized in 

15 that the buffer means comprise a semiconductor memory. 

10. A device as claimed in claim 1, characterized in that the control means 
are control means to be operated by a user. 

11. a device as claimed in claim 1, characterized in that the device comprises 
detection means for detecting a class of the received television images, and has an output 

20 coupled to an input of the control means, said control means being adapted to generate the 
first or the second control signal in dependence upon the class of the received television 
images. 

12. A device as claimed in claim 11, characterized in that the class of the 
received television images corresponds to commercials, and in that the control means are 

25 adapted to generate the first and the second control signal under the influence of the detection 
of said class. 

13. a device as claimed in claim 1, characterized in that the device comprises 
detection means for determining the value of X and comparison means for comparing the 
value of X with a predetermined threshold value, and in that the control means are adapted 

30 to generate the second control signal as soon as the value of X is smaller than the 
predetermined threshold value. 

14. A device as claimed in claim 11, characterized in that the device 
comprises comparison means for comparing the value of X with a predetermined threshold 
value, in that the detection means are further adapted to determine the value of X, in that the 
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control means are also adapted to generate a third control signal for bringing the device from 
the second state to a third state as soon as X is smaller than the predetermined threshold 
value, and in that the control means are further adapted to generate a fourth control signal 
for bringing the device from the third to the first state in dependence upon the class of the 

5 received television images, the buffer means in the third state being adapted to write and 
supply television images, such that X remains equal with respect to time. 
15 a device as claimed in claim 1, characterized in that the device comprises 

detection means for determining the value of X and comparison means for comparing the 
value of X with a predetermined threshold value, in that the control means are also adapted 

10 to generate a third control signal for bringing the device from the first state to a third state as 
soon as X is larger than the predetermined threshold value, and a fourth control signal for 
bringing the device from the third state to the second state, the buffer means in the third state 
being adapted to write and supply television images, such that X remains equal with respect 
to time. 

15 i6, a television apparatus for receiving and displaying television images, 

comprising a device as claimed in claim 1. 
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